mild asphyxia, a rescue history after birth, neonatal intensive care unit observation for 2 h, mild ischemic encephalopathy, scalp hematoma, and a congenital heart disease-ventricular septal defect that was self-healed 6 months later. No consanguineous marriage and no similar patients in either family were found, and other examinations were normal. Biochemistry parameters were as follows: (1) 17-αOH progesterone: 3.66 nmol/L, (2) phenylalanine: 1.40 mg/dL, (3) thyroid-stimulating hormone: 0.67 mU/L, and (4) glucose-6-phosphate dehydrogenase: 4.82 U/gHb. Cytogenetic examination: The child underwent peripheral blood lymphocyte culture, production, and G banding. By counting 20 metaphase cells, 3 division karyotypes were analyzed [ Figure 3 ]. Parents' karyotypes are normal. CMA showed 2q35q37.3 (220,558,895-243,006,013)x3 [ Figure 4 ].
The chromosome 9 on the right side is bigger than chromosome 9 on the left side, G-banding software was used to analyze the bands on the two chromosome 9, and the results showed that the karyotype of the patient was 46,XY,9(p24)dup(2q35q37.3).
The chromosome copy number variation was found by CMA in the patient; it was a duplication fragment from chromosome 2 (the pink fragment): arr[hg19] 2q35q37.3 (220,558,895-243,006,013)x3.
Y chromosome microdeletion was done for the child; polymerase chain reaction was used to amplify the sequence-tagged sites on Y chromosome. This experiment was performed in accordance with the European Association of Urology and the European Molecular Genetic Quality Network 2013 edition standard for testing. No deletions were found in azoospermia factor (AZF) area on Y chromosome [ Table 2 ].
discussion
Chromosome duplication of one segment is a common change, which is strongly related to a change in gene function due to repeated gene fragments. This patient had an approximately 22.45 Mb 2q35-q37.3 region on chromosome 2 repeated on chromosome 9p24. A section with a lack of variation (associated with "2q37 Microdeletion syndrome" [10] and "Waardenburg syndrome type 1" [11] ) can often cause mental retardation, skeletal deformity, nasal dysplasia, absent/small/flat noses, micrognathia, hypertelorism, and other abnormal appearance symptoms. Other patients also show sensorineural hearing loss; lateral displacement; multiple congenital cardiovascular disease; and inner canthus, skin, hair, and iris pigment abnormalities; however, the correlation between repeats and disease in this variant section has not been reported. In addition, the translocation effect is unknown. The patient of this study has a facial abnormality, and his IQ could not be detected; it is not known whether he has intelligence problems or other mental abnormalities, and therefore, there is still a need for further observation. Our recommendations are as follows: (1) conduct a comprehensive evaluation of the growth and development of children in the pediatric specialist clinic and (2) record and follow up the child's growth process.
Upon querying the NCBI database, we found that this duplication fragment contains hundreds of genes [selection of 15 major genes, Table 1 ], such as BOK, insulin receptor substrate 1 (IRS1), and programmed cell death 1 (PDCD1), which have been found to play an important role in human development. Bcl-2-related ovarian killer (BOK) is a proapoptotic member of the Bcl-2 family (B-cell lymphoma/leukemia-2), [12] which contains key regulatory factors to determine the survival or apoptosis of eukaryotic cells. Researchers found expression of BOK in zebrafish ovaries, testes, eyes, and livers; others have found BOK expression to be highest in human testes, with ovaries having similarly high expression.
These findings indicate that abnormal expression of BOK may cause cryptorchidism; this hypothesis needs to be studied further. IRS1 [13] is mainly related to atherosclerosis in diabetes, which will lead to abnormal blood pressure, an increase in blood plasma triglycerides, and a decrease in lipoprotein lipase activity, all of which increase coronary artery disease risk. However, these results were found in mice, and the impact on humans has not been studied in depth. PDCD1 [14] is a protein associated with gene expression in the thymus. When an anti-CD3 antibody was injected into the thymus, PDCD1 was upregulated and led to significant thymocyte apoptosis, resulting in abnormal cardiovascular dilation and congestive heart failure. [15] Some of the patient's characteristics match the deletion of the chromosome fragment, such as nasal dysplasia, small nose, and hypertelorism, which shows that a lack of gene expression and gene overexpression can sometimes have identical results. Patients with congenital heart disease always have chromosomal abnormalities, and chromosome-related disease is accompanied by many developmental problems in the heart, which holds true in this case. However, in this case, the heart self-healed at 6 months of age. There is no consistent relationship between cryptorchidism and chromosomal abnormalities: there are reports of patients with ring chromosome 4 having cryptorchidism; [16] DAZ gene deletion on the Y chromosome and cryptorchidism are not directly related; [17, 18] and some studies have claimed that AZFc deficiency is one of the causes of cryptorchidism, [19] [20] [21] but in these cases, Y chromosome microdeletion detection resulted in no loss of AZFc, and thus, this purported causal link still deserves scrutiny. Chromosomal abnormalities are associated with cryptorchidism, but this case still needs to be studied. We have successfully finished surgery and discharged the patient in good condition, and the patient was able to walk normally.
Chromosomes carry genetic information, gene number does not change, and gene locations are fixed on the chromosome; otherwise, there are a number of problems. The chromosomes will pair, divide, and combine after fertilization, create a new organism, and in this process, mismatched combinations will result in chromosome breakage, duplication, and loss. The offspring will have atypical numbers and positions of genes on the chromosome and will appear abnormal, but why do these mistakes occur? Environmental factors are important in determining chromosomal structure and number: bacterial infection, physical and chemical factors, unbalanced nutritional intake, suboptimal lifestyle choices, psychological pressure, etc., can ultimately cause chromosomal problems in children.
The parents of the child in question are still young (both 26 years old), with normal chromosomes. Their ova and sperm show no signs of aging, and they want to have another child. They should therefore keep these problems in mind during their next pregnancy. They should undergo the necessary checks at the Department of Gynecology and Andrology, improve ovarian function, improve nutrition, and avoid adverse environmental factors to create the best chance of giving birth to a healthy baby.
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